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Abstract 
Bangladesh is a small developing country with a huge potential but with limited natural resource. It is facing daunting 
energy challenges that are merely likely to deteriorate over the next few years. One of the reasons that hinder its 
progress is limited and unreliable access of electricity to mass people. Increase of availability and accessibility of 
quality electricity at an affordable price is a key precondition for the socio-economic development of a country. 
Bangladesh is mainly dependent on mono-fuel for the generation of electricity. We need to create diversity in the use 
of natural resource for the generation of electricity. Then we can look for a better Bangladesh- a sustainable 
Bangladesh. 
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1. Introduction 
Bangladesh is situated in north-eastern part of south Asia and shares its longest border (4000 km) with 
neighboring country India. Myanmar is the extreme southeast neighbor of Bangladesh and the Bay of 
Bengal is the southern boundary of it. With a land area of 147,570 km2 and population of 162.20 million 
in 2011, Bangladesh is among the world’s most densely populated nations (1099 people/km2 in 2010) [1]. 
Energy, and more explicitly electricity, is a pre-requisite for the technological development, higher 
economic growth and poverty reduction of a nation. The future economic development of Bangladesh is 
likely to result in a rapid growth in the demand for energy with accompanying shortages and problems. 
The country has been facing a severe power crisis for about a decade [2]. Renewable energy technologies 
(RETs) offer developing countries like Bangladesh some prospect of self-reliant energy supplies at 
national and domestic levels, with potential economic, social, ecological, and security benefits. Some 
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RET models have already been implemented in rural areas in Bangladesh. However, these models do not 
specifically allow the poorest peasant control over RETs and the income generated by them. The major 
sources of renewable energy in Bangladesh include solar, wind energy, biomass and biogas, and hydro [3]. 
Appropriate integration of renewable energy technologies (RETs) in the power sector through national 
energy planning would be, therefore, the right direction, not only for sustainable development of the 
country but also as the responsibility of Bangladesh toward the global common task of environmental 
protection from pollution [2] 
1.1. Present Status of Power Generation in Bangladesh 
Bangladesh is experiencing intimidating energy challenges: Security concerns over growing fuel 
imports, limited domestic energy resources for power generation. At present the power demand in 
Bangladesh is about 6000MW, whereas the generation ranges only 4000-4600 MW. The generation 
capacity is 5936MW [4].  
Table 1. Present Status of  Power Generation In Bangladesh [4] 
Sl. No. Items  Status (2011)   
1 Electricity Growth 10 % in FY-2010 (Av. 7 % since 1990) 
2 Total Consumer 12 Million 
3 Transmission Line 8,500 km 
4 Distribution Line 2,70,000 
5 Distribution Loss 13.1% 
6 Per Capita Generation  236 kWh (incl. Captive) 
7 Access to Electricity 48.5% 
8 Present Generation Capacity 5936 MW 
9 Present Demand 6000 MW 
10 Present Available Generation 4000-4600 MW 
11 Recent Maximum Generations  4699 MW ( 20 August 2010) 
12 Maximum Load Shedding in FY-10 1500 MW (during hot summer days) 
As a result of power shortage causes excessive load shading throughout the whole year. Bangladesh 
relies greatly on fossil fuels for its energy, but the present reserve would be depleted by the year of 2015 
[5]. 
1.2. Sustainable Energy 
Sustainable energy is the provision of use of energy such that it meets the needs of the present without 
compromising the ability of future generations to meet their needs. Sustainable energy is a form of energy 
which is considered sustainable, meaning that the usage of such energy can potentially be kept up well 
into the future without causing harmful repercussions for future generations Sustainable energy sources 
are most often regarded as including all renewable sources, such as plant matter, solar power, wind power, 
wave power, geothermal power and tidal power. It usually includes technologies that improve energy 
efficiency. It is first introduced in the Agenda 29 of UN (1992). Sustainable energy also includes the 
environmental issue.  
2. Sustainable Energy Sources in Bangladesh 
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Renewable energy and its different energy conversion technologies have become economically viable, 
capable of competing with fossil-fuelled technologies in the energy market. The size and economic 
potential of the renewable energy resources in Bangladesh are yet to be determined and the capacity of 
renewable energy development is presently low. Although investment costs of renewables are generally 
higher compared to fossil fuel alternatives, this option becomes economically viable when all externalities 
(e.g. environmental cost, health hazards etc.) and lower operating cost are taken into consideration [6].  
2.1. Solar Energy 
Solar energy presents a huge, almost limitless resource of effectively free renewable energy.  It  is also  
the  largest renewable  resource  that Bangladesh has access  to with no  major  risks  or  uncertainties in  
technology  readiness. Rooftops present an opportunity to avoid land use changes in rural areas and 
represent a wasted resource in urban areas. Daily  average  solar  radiation  varies between 3  and  6.5  
kWh m-2 day-1 [7], with  maximum radiation  in  March  and  April  and  the  minimum  in December 
and January.  
2.2. Wind Energy 
Electricity generated by wind turbines can feed to the central grid or be locally consumed using small 
stand-alone wind turbines. Generation of electricity from wind energy becomes very much promising 
where speed and wind power density is sufficiently high [2]. Wind power generating capacity growth 
accelerated to 31% in 2009 through the whole world, with capacity increasing by a record 38 GW to 
reach 160 GW by the end of 2009. This was the sixth consecutive year of accelerating growth, a 
remarkable achievement in a year of global economic recession. Wind turbines for grid-connected 
systems are the most highly demanded on the market and the rate of capacity growth is 28% per year 
between 1999 and 2009 [8].   
2.3. Biomass or Biogas 
The potential of biogas as a renewable energy source for Bangladesh is relatively well-documented.  In 
1997, GTZ’s Bangladesh Country study of biogas stated: ‘The cattle dung available from 22 million cows 
and buffaloes [2 million of the 8.5 million households who own ‘bovines’ have 3 to 4 cows, and a further 
million have more than 5 cows [9]] is nearly 0.22 million tons / day. Similarly Islam et al.  [10] in 2008 
estimated that animal dung available from 24.48 million cattle and buffalo is nearly 0.186 million tons / 
day.  One ton of dung can produce 37 m3 of biogas [7]. Available cattle dung can therefore produce 
between 2.5 to 3.0 x 109 m3 of gas per year which is the energy equivalent of between 2.5 to 3 million 
tons of coal. In addition Islam et al. [10] mention that a substantial amount of biogas can be produced 
from human and other animal excreta (particularly poultry), garbage and water hyacinth.’ The 2006 SNV 
report [9] outlines a number of other reasons why biogas is an attractive option for Bangladesh. 
According to BCAS [11], the Chinese fixed dome biogas plant has proven to be the ‘most suitable for 
Bangladesh’, and a local variant is the ‘only design that is being applied in the country’ now.    
2.4. Hydro Energy 
At present only 230 MW of hydro power is utilized in Karnaphuli, Rangamati hydro station, which the 
only hydro-electric power plant operated by BPDB [12]. Micro hydro and mini hydro have limited 
potential in Bangladesh, with the exception of Chittagong and the Chittagong hill tracts. Hydropower 
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assessments have identified some possible sites from 10 kW to 5 MW but no appreciable capacity has yet 
been installed [3]. 
3. Current Energy Policy of Bangladesh 
Bangladesh Government has historically been focused on conventional energy [13] with many policy 
analysts seeing coal, and to a lesser extent nuclear, as the solution to the energy crisis. I the Renewable 
Energy Policy [14], the ambition for power generation from renewables is 10% by 2020.Moreover, future 
images of the energy system  seem  to  be  based  on  a largely  centralized  national  grid  approach,  with 
appropriate state of the art‘ identified as being large- scale, expensive and relatively untested (e.g. carbon 
capture and storage). There appears to be little current focus on establishing community-level distributed 
energy  systems, though Rahmatullah et al. [15] have  argued  that  the  Rural Electrification Board  (REB) 
should  be  promoting such  an  approach. The  interim  solution  for  remote  non-grid areas is  seen as 
household-level systems, with  projects  largely following the same  model, be  it biogas  or  solar  PV,  
with  little experimentation with different versions of the technology or other approaches [14].Bangladesh 
currently has a total energy use per capita of between 1700-2600 kWh / year of which roughly 8% was 
electricity (25.6 TWh in 2007 [16]). Economic growth has always been closely coupled with energy 
consumption, and it is therefore a sensible approximation to assume that energy use/capita will increase 
with GDP/capita. In recent years Bangladesh has been able to sustain economic growth of roughly 6% 
and GDP is currently approximately $600/capita [16].  A simple scenario is constructed to predict energy 
use in 2050 using the following assumptions. Enabling a transition to low carbon economies in 
developing countries Case Study: Bangladesh, January 2011 
Table 2. Projections for Future Energy Demand  , Economic and Population Growth  
Year  kWh/Person Population/millions Total 
Energy/TWh 
Electricity Demand /TWh 
(GW) 
Present 
Electricity  
$/Capita
Yearly 
Growth  
6% 0.56% 6.6% 10% n/a 6% 
2010 2,150 160 344 28(3.2GW) 8.1% $600 
2020 3,850 169 651 73(8.3GW) 11.1% $1,075 
2030 6,895 179 1,234 188(21.54GW) 15.3% $1,924 
2040 12,349 189 2,336 489(56GW) 20.9% $3,446 
2050 22,114 200 4,424 1,267(145GW) 28.6% $6,171 
4. Conclusion 
The summery demonstrates that there is considerable opportunity for Bangladesh to meet its future 
energy demand and thus economic growing through renewable energy. Through combinations of different 
renewables technologies we can hope that Bangladesh can face this electricity challenge. 
References 
[1] Country report Bangladesh, Rabobank Economic Research Department, Jan. 2011. 
[2] M. A. H. Mondal, “Implications of renewable energy technologies in the Bangladesh power sector: Long-term planning 
strategies,” Ph.D. dissertation, Dept. of Ecology and Natural Resources Management, ZEF, University of Bonn, Germany, Jul.2010. 
350   Asif Hassan et al. /  APCBEE Procedia  1 ( 2012 )  346 – 350 
[3] Renewable Energy Policy of Bangladesh, Power Division, Ministry of Power, Energy and Mineral Resources, Bangladesh, 
Nov. 2008. 
[4] M. E. Haq, “Bangladesh’s Power Sector: Investment Opportunities,” Ministry of Power, Energy & Mineral Resources, 
Bangladesh, Presented in London, Mar. 2011. 
[5] “Bangladesh Energy Crisis: Soul Searching,” Energy Bangladesh, (2011, March). URL: 
http://www.energybangla.com/index.php?mod=article&cat=SomethingtoSay&article=2051 
[6] M. J. Khan, M. T. Iqbal, and S. Mahboob, “A wind map of Bangladesh,” Renewable Energy, vol. 29, no. 5, pp. 643-660,   
Apr. 2004.  
[7] Mondal,  M.A.H.,  L.M.  Kamp,  and  N.I.  Pachova,  Drivers,  barriers,  and  strategies  for  implementation  of renewable 
energy  technologies  in  rural areas  in Bangladesh-An  innovation  system analysis. Energy Policy,2010. 38(8): p. 4626-4634. 
[8] British Petroleum official website under renewable energy, wind energy, (2011, March). URL: 
http://www.bp.com/sectiongenericarticle.do?categoryId=9023790&contentId=7044134 
[9] SNV, National Domestic Biogas and Manure Project document. 2006. 
[10] Islam, M.R. and M.R.A. Beg, Renewable energy resources and technologies practice in Bangladesh. Renewable & 
Sustainable Energy Reviews, 2008. 12(2): p. 299-343. 
[11] BCAS, Feasibility Study on Biogas from Poultry Droppings in Bangladesh, in GTZ-Pure/Power Cell/Sustainable Energy 
Unit Project. 2005. 
[12] S. Moury, and R Ahshan, “A feasibility study of an on-grid solar home system in Bangladesh,” Proc. of the IEEE     
ICDRET, Dhaka, Dec. 2009. 
[13] UNDP, Energy and Climate Change: Strategic Programme Framework 2006-2010. 2008. 
[14] MPEMR, Renewable Energy Policy of Bangladesh, E.a.M.R. Ministry of Power, Government of  the People's Republic of 
Bangladesh, Editor. 2008. 
[15] Rahmatullah, B.D., N. Norris, and J. Richards, A New Mandate for the Rural Electrification Board. Centre for Policy   
Research, 2008. 
[16] CIA. CIA The  World Factbook: Bangladesh. 2011 [cited 2011 26/01/2011]; Available from: 
www.cia.gov/library/publications/the-world-factbook/geos/bg.html. 
